Purification and characterization of human 72-kDa gelatinase (type IV collagenase). Use of immunolocalisation to demonstrate the non-coordinate regulation of the 72-kDa and 95-kDa gelatinases by human fibroblasts.
Human gingival fibroblast gelatinase (type IV collagenase) has been purified to homogeneity using a combination of ion exchange chromatography, gel filtration and affinity chromatography. The purified proenzyme electrophoresed under reducing conditions as a single band of 72 kDa which could be activated to a species of 65 kDa. Gelatinase was activated by organomercurials by a process apparently initiated by a conformational change and involving self-cleavage. It was not activated by trypsin or plasmin unlike the other family members, collagenase and stromelysin. Gelatinase otherwise exhibited properties typical of the metalloproteinases: it was inhibited by metal chelating agents and by the specific inhibitor TIMP (tissue inhibitor of metalloproteinases). Its major substrate was shown to be denatured collagen although it was also able to degrade native type IV and V collagens. A polyclonal antibody was raised in a sheep using the purified enzyme as antigen. The antiserum recognised and specifically inhibited the 72-kDa gelatinase but not a 95-kDa gelatinase from pig leukocytes. It was used in immunolocalisation studies on human fibroblasts to investigate the regulation of the production of the two Mr forms of gelatinase. These studies clearly demonstrate that human fibroblasts constitutively synthesize and secrete 72-kDa gelatinase but that 95-kDa gelatinase was inducible by agents such as cytokines. The significance of these results in relation to the likely in vivo rôle of gelatinases is discussed.